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DESCRIPTION 
VACUUM PROCESSING SYSTEM 

5 Technical Field 

The present invention relates generally to a vacuum 
processing system for objects to be processed, such as 
semiconductor wafers and LCD substrates. 

10 Background Art 

In each process for fabricating semiconductor devices, 
a load-lock chamber and a transfer chamber are provided for 
delivering semiconductor wavers serving as objects to be 
processed, from a clean room to a processing chamber in which 

15 a predetermined process is carried out, or for delivering 
processed semiconductor wafers from the processing chamber to 
the clean room. The load-lock chamber and the transfer chamber 
are provided with a transfer system for transferring 
semiconductor wafers . 

20 That is, conventional vacuum processing systems have 

a structure wherein a processing chamber, a load-lock chamber 
and a transfer chamber are interconnected. In view of the 
prevention of the sacrifice of throughput, it is required to 
store at least two processed and unprocessed semiconductor 

25 wafers in vacuum atmosphere in the load-lock chamber. 

As conventional transfer arm mechanisms serving as 
transfer systems, there are known SCARA (Selective Compliance 
Assembly Robot Arm) twin pickups types, SCARA dual arm types, 
f log-leg twin pick types and so forth. All of these mechanisms 

30 have a multi-articulated structure which has pivotably 
connected arms, and have a swivel mechanism on the proximal 
end side of the arm and a pick on the distal end side for 
supporting a semiconductor wafer. By the swivel motion of the 
arm and the bending and stretching motions of the joint portion, 

35 the semiconductor wafer is transferred. 

However, the above described transfer arms, such as 
SCARA twin pickups types, SCARA dual arm types and f log-leg 
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twin pick types, have many components and complicated 
structures and operations, so that the load-lock chamber is 
enlarged for providing a space, in which the arms are swiveled, 
to increase costs. 

5 

Disclosure of the Invention 

This invention has been made in view of the above 
described circumstances, and it is an object of the invention 
to provide a vacuum processing system capable of reducing the 

10 size and costs of the system. 

In order to accomplish this object, according to the 
present invention, there is provided a vacuum processing system 
comprising: a vacuum processing vessel; a load^-lock chamber 
enclosed with a case and communicated with the vacuum 

15 processing vessel; a transfer arm, provided in the load-lock 
chamber, for carrying an object to be processed, in and out 
of the vacuum processing vessel; and first and second buffers, 
provided in the load-lock chamber, for temporarily supporting 
thereon the object, wherein the transfer arm has an arm portion 

20 capable of bending and stretching, and a supporting portion 
for supporting thereon the object, the supporting portion 
linearly moving in accordance with bending and stretching of 
the arm portion, and the first and second buffers are arranged 
on a linearly-moving route of the supporting portion of the 

25 transfer arm. 

According to such a vacuum processing system, the object 
supported on the supporting portion of the transfer aim can 
be carried in and out if only the arm portion bends and stretches , 
so that the structure and operation of the transfer arm can 

30 be simplified. It is not required to swivel the transfer arm, 
so that the load-lock chamber can be miniaturized. Therefore, 
the costs of the vacuum processing system can be lower than 
those of conventional systems. 

The arm portion of the transfer arm may comprise: a 

35 swivel driving shaft; a driving-side swivel arm having a 
proximal end portion, which is fixed to the swivel driving shaft, 
and a distal end portion; a driven-side swivel arm having a 
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proximal end portion, which is rotatably connected to the 

distal end portion of the driving-side swivel arm via a swivel 

driven shaft, and a distal end portion to which the supporting 

portion is rotatably connected via a joint shaft; and power 
5 transmitting members provided between the swivel driving shaft 

and the swivel driven shaft and between the swivel driven shaft 

and the joint shaft, respectively. 

In the load-lock chamber, the first buffer may be 

arranged on a side of the vacuum processing vessel and the 
10 second buffer may be arranged on an opposite side to the vacuum 

processing vessel, and a pre-alignment mechanism may be 

provided below the first buffer. 

A pre-alignment mechanism may be provided on any one 

of the first and second buffers. 
15 According to these vacuum processing systems , the object 

to be processed can be pre-aligned by the pre-alignment 

mechanism before the object is carried in the vacuum processing 

vessel. 

The supporting portion of the transfer arm may comprise 
20 a pair of picks capable of taking an open position and a closed 
position, the picks supporting the bottom face of the object 
in the closed position, and releasing the object in the open 
posit ion • 

According to such a vacuum processing system, by opening 
25 and closing the pair of picks of the transfer arm, the object 
to be processed can be delivered without causing the arm portion 
to bend and stretch. 

The first and second buffers may be provided so that 
objects to be processed, each of which is supported on a 
30 corresponding one of the first and second buffers , overlap with 
each other viewed from top or bottom. 

The supporting portion of the transfer arm may have an 
upper supporting portion and a lower supporting portion, each 
of which is capable of supporting thereon the object, the upper 
35 supporting portion and the lower supporting portion being 
offset from each other in the directions of the linear movement 
of the supporting portion. In that case, the supporting 
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portion of the transfer arm may function as at least one of 
the first and second buffers. 

According to these vacuum processing systems, each of 
objects to be processed is supported on a corresponding one 
of the upper supporting portion and the lower supporting 
portion which are offset from each other. Therefore, it is 
possible to further simplify the structure than a structure 
that two supporting portions are independently moved, and it 
is possible to reduce the operation of the transfer arm. 



Brief Description of the Drawings 

FIG. la is a schematic horizontal sectional view showing 
the first preferred embodiment of a vacuum processing system 
according to the present invention; 
15 FIG. lb is a schematic longitudinal sectional view 

showing the preferred embodiment shown in FIG. la; 

FIG. 2 is a perspective view of a buffer in the preferred 
embodiment shown in FIG. la; 

FIG. 3 is an illustration showing operation every stage 
20 in the preferred embodiment shown in FIG. la; 

FIG. 4 is a diagram showing the second preferred 
embodiment of a vacuum processing system according to the 
present invention, wherein (a) shows a schematic horizontal 
section, (b) shows a bending and stretching driving arm portion, 
25 and (c) shows a pick driving arm portion; 

FIG. 5 is a longitudinal sectional view of the bending 
and stretching driving arm in the preferred embodiment shown 
in FIG. 4; 

FIG. 6 is a longitudinal sectional view of the pick 
30 driving arm in the preferred embodiment shown in FIG. 4; 

FIG. 7a is a longitudinal sectional view of a joint 
portion in the preferred embodiment shown in FIG. 4; 

FIG. 7b is a perspective view showing a buffer in the 
preferred embodiment shown in FIG. 4; 
35 FIG. 8 is an illustration showing operation every stage 

in the preferred embodiment shown in FIG. 4; 

FIG. 9 is a schematic horizontal sectional view showing 
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the third preferred embodiment of a vacuum processing system 
according to the present invention; 

FIG. 10 is a longitudinal sectional view of a transfer 
arm in the preferred embodiment shown in FIG. 9; 
5 FIG. 11 is a schematic plan view of a joint portion in 

the preferred embodiment shown in FIG. 9; 

FIG. 12 is a schematic horizontal sectional view showing 
a modified example of the preferred embodiment shown in FIG. 
9; 

10 FIG. 13a is a schematic horizontal sectional view 

showing the fourth preferred embodiment of a vacuum processing 
system according to the present invention; 

FIG. 13b is a schematic longitudinal sectional view 
showing the preferred embodiment shown in FIG. 13a; 
15 FIG. 14a is a plan view of a supporting portion in the 

preferred embodiment shown in FIG. 13a; 

FIG. 14b is a perspective view of the supporting portion 
shown in FIG. 14a; 

FIG. 15 is an illustration showing operation every stage 
20 in the preferred embodiment shown in FIG. 13a; and 

FIG. 16 is a perspective view showing a modified example 
of a buffer in each of the preferred embodiments. 

Best Mode for Carrying Out the Invention 

25 Referring now to the accompanying drawings , the 

preferred embodiments of a vacuum processing system according 
to the present invention will be described below. 

FIGS, la through 3 show the first preferred embodiment 
of the present invention. The vacuum processing system shown 

30 in FIG. la comprises a vacuum processing vessel 1 for etching 
semiconductor wafers serving as objects to be processed (which 
will be hereinafter referred to as wafers W) , and a load-lock 
chamber 2 enclosed with a case. The load-lock chamber 2 serves 
both as a transfer chamber and a load-lock chamber. The vacuum 

35 processing vessel 1 and the load-lock chamber 2 are 
communicated with each other via a vacuum-side gate valve 3. 
j^Ji-Jt^e__j^posj^ 2 from the 
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vacuum-side gate valve 3, an atmosphere- side gate valve 4 is 
prov ided . 

At the substantially central portion of the load-lock 
chamber 2, there is provided a SCARA single pick type transfer 
arm 5 which will be described later. In the load-lock chamber 
2, first and second buffers 6 and 7 for temporarily supporting 
a wafer W are provided so as to face each other across the 
transfer arm 5. The first buffer 6 is arranged on the side 
of the vacuum processing vessel 1, and the jsecori d buffer 7 is 
^arrange d o r^the side of the atmo^ 

the opposite side from the vacuum processing vessel 1). 

The transfer arm 5 has an arm portion 5a capable of 
bending and stretching, and a forked supporting portion 16 for 
supporting the wafer W. The arm portion 5a will be described. 
As shown in FIG. lb, a swivel driving part 12 , such as a normally 
and reversely rotatable motor, which extends in vertical 
directions, is fixed to a base 11 which is the bottom of the 
case enclosing the load-lock chamber 2. The swivel driving 
part 12 has a swivel driving shaft 13 which projects into the 
load-lock chamber 2. To the swivel driving shaft 13, the 
proximal end portion of a driving-side swivel arm 14 is fixed. 

As shown in FIGS, la and lb, the proximal end portion 
of a driven-side swivel arm 15 is connected to the distal end 
portion of the driving-side swivel arm 14 so as to be pivotable 
(in a horizontal plane) . The supporting portion 16 is connected 
to the distal end portion of the driven-side swivel arm 15 so 
as to be pivotable ( in a horizontal plane) . The pivotal movement 
of the driving-side swivel arm 14 and the driven-side swivel 
arm 15 causes the arm portion 5a to bent and stretch, thereby 
causing the linear ( translatory ) motion of a supporting 
portion 16 while maintaining its attitude. 

The above described first and second buffers 6 and 7 
are arranged on a linearly-moving route of the supporting 
portion 16 in the transfer arm 5. Since the first buffer 6 
and the second buffer 7 have the same structure, only the first 
buffer 6 shown in FIG. 2 will be described below. As shown 
in FIG. 2, a pair of vertically moving shafts 18, which are 
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moved by a vertical driving part 17 such as an air cylinder 
or a motor, are provided in the load-lock chamber 2. To the 
top end portion of each of the vertically moving shafts 18, 
a supporting piece 19 is fixed. The supporting piece 19 has 
5 a step on its top face. On the bottom stage of the step, a 
plurality of (preferably 3 or 4) buffer pins 20 of a resin, 
silicon gum or a ceramic are provided so as to protrude. 

The buffers 6 and 7 are designed to support the 
peripheral portion of the wafer W by means of the buffer pins 

10 20. In place of the buffer pins 20, a detachable O-ring may 
be used. In that case, by exchanging the O-ring itself before 
cleaning, it is possible to avoid the difficulty of cleaning 
around the buffer pins 20. 

As shown in FIG. lb, a pre-alignment mechanism 21 for 

15 pre-aligning the wafer W is provided below the first buffer 
6. The pre-alignment mechanism 21 has a disk 23 which is 
vertically moved and rotated by a vertical movement /rotation 
driving part 22 provided on the base 11 of the case enclosing 
the load-lock chamber 2, and a plurality of pins 24 which 

20 protrude vertically from the disk 23. The pre-alignment 
mechanism 21 is designed to horizontally support the wafer W 
on the plurality of pins 24 to pre-align the wafer W. 

The operation of the first preferred embodiment every 
one of stages (a) through (k) shown in FIG. 3 will be described 

25 below. 

FIG. 3(a) shows a state during the etching of the wafer 
W in the vacuum processing vessel 1. At this stage, the 
vacuum-side gate valve 3 (FIG. la) is closed, and the transfer 
arm 5 is in its stand-by state in the load-lock chamber 2. 

30 FIG. 3(b) shows a state in which, after the etching of 

the wafer W is completed, the wafer W is moved upwards by a 
lifter pin (not shown), and simultaneously, the vacuum-side 
gate valve 3 is open. 

FIG. 3(c) shows a state in which the processed wafer 

35 W is carried out of the vacuum processing vessel 1. At this 
stage, when this supporting portion 16 of the transfer arm 5 
first moves forwards to be positioned below the wafer W in the 
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vacuum processing vessel 1, the lifter pin moves downwards, 
so that the wafer W is mounted on the supporting portion 16. 
The second buffer 7 waits at its lower position, and the 
supporting portion 16 of the transfer arm 5 is retracted. 

FIG. 3(d) shows a state in which the processed wafer 
W is carried out of the vacuum processing vessel 1 into the 
load-lock chamber 2 . At this stage, when the wafer W supported 
on the supporting portion 16 is positioned on the second buffer 
7 , the second buffer 7 moves upwards to receive the wafer W 
from the supporting portion 16. 

FIG. 3(e) shows a state in which the supporting portion 
16 of the transfer arm 5 moves forwards in the load-lock chamber 
2. 

FIG. 3(f) shows a state in which the supporting portion 
16 of the transfer arm 5 is position on the first buffer 16. 
At this stage, an unprocessed wafer W supported on the first 
buffer 6 is delivered to the supporting portion 16. 

FIG. 3(g) shows a state in which the unprocessed wafer 
W is carried in the vacuum processing vessel 1 . At this stage, 
when the supporting portion 16 of the transfer arm 5 moves 
forwards to be positioned on a bottom electrode (not shown) 
in the vacuum processing vessel 1, the lifter pin moves upwards 
to receive the wafer W from the supporting portion 16. 
Thereafter, the supporting portion 16 of the transfer arm 5 
is retracted, and the vacuum-side gate valve! 3 is closed. 

FIG. 3(h) shows a state during etching in the vacuum 
processing vessel 1. At this stage, when N 2 gas is supplied 
to the load-lock chamber 2 to atmospheric pressures, the 
atmosphere-side gate valve 4 (FIG. la) is open. 

FIG. 3(i) shows a state in which, after the 
atmosphere- side gate valve 4 is open, the processed wafer W 
is carried out of the load-lock chamber 2, and an unprocessed 
wafer W is carried in the load-lock chamber 2. At this stage, 
the carrying-in of the unprocessed wafer W is completed. That 
is, when the unprocessed wafer W. is supported on the second 
buffer 7, the atmosphere-side gate valve 4 is closed. 

FIG. 3( j) shows a state in which the load-lock chamber 
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2 is evacuated, the supporting portion 16 of the transfer arm 
5 is retracted, and the first and second buffers 6 and 7 move 
downwards • 

FIG. 3(k) shows a state in which the supporting portion 
5 16 of the transfer arm 5 moves forwards and the second buffer 
7 moves upwards. At this stage, when etching is completed in 
the vacuum processing vessel 1, the state returns to that in 
FIG. 3(a), and the above described operations are repeated. 

According to this preferred embodiment, by providing 
10 the SCARA single pick type transfer arm 5 in the load-lock 
chamber 2, the wafer W supported on the supporting portion 16 
of the transfer arm 5 can be carried in and out if only the 
arm portion 5a bends and stretches. For that reason, the 
structure and operation of the transfer arm can be simplified. 
15 Since it is not required to swivel the transfer arm, the 
load-lock chamber 2 can be miniaturized. Therefore, the costs 
of the vacuum processing system can be lower than those of 
conventional systems. 

Since the pre-alignment mechanism 21 is provided below 
20 the first buffer 6 in the load-lock chamber 2, the wafer W can 
be pre-aligned immediately before it is carried in the vacuum 
processing vessel 1. For that reason, the wafer W can be 
precisely carried in the vacuum processing vessel 1. 

FIGS. 4 through 8 show the second preferred embodiment 
25 of the present invention. In these figures, the same reference 
numbers are given to the same components as those in the first 
preferred embodiment to omit the descriptions thereof. In 
this preferred embodiment , a SCARA single kuwagata ( stag beetle 
like) pick type transfer arm 30 is arranged in a load-lock 
30 chamber 2. 

As shown in FIG. 4, the transfer arm 30 comprises a 
bending and stretching driving arm 31 and a pick driving arm 
32 which make a pair. The driving arms 31, 32 have arm portions 
31a, 32a capable of bending and stretching, and picks 53 and 
35 73 constituting supporting portions, respectively. 

First, the bending and stretching driving arm 31 will 
be described. This arm 31 is constructed as shown in FIG. 5. 
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On a base 33 which is the bottom plate of the case enclosing 
the load-lock chamber 2, a first motor 34 is mounted so that 
its rotational shaft (swivel driving shaft) 35 extends in 
vertical directions . The proximal end portion of a 
5 driving-side swivel arm 36 is fixed to the rotational shaft 
35. A first pulley 3 8 which is relatively rotatable about the 
rotational shaft 35 is fitted into a cavity portion 36a in the 
driving-side swivel arm 36. The first pulley 38 is fixed to 
the base 33 by means of bolts 39. 

10 To the distal end portion of the driving-side swivel 

arm 36, a first pivotably supporting shaft (swivel driven 
shaft) 40 is fixed. The first pivotably supporting shaft 40 
protrudes upwards from the top face of the driving-side swivel 
arm 36. A second pulley 41 is rotatably fitted onto the first 

15 pivotably supporting shaft 40. The rotational ratio of the 
first pulley 38 to the second pulley 41 is 1 : 2, and a first 
belt 42 serving as a power transmitting member is stretched 
between both pulleys 38 and 41. 

The proximal end portion of the driven-side swivel arm 

20 43 is fixed to the top end face of the second pulley 41 by means 
of bolts 44. In the cavity portion 43a of the driven-side 
swivel arm 43, a third pulley 45 is fixed to the first pivotally 
supporting shaft 40 by means of a bolt 46. A second pivotably 
supporting shaft (joint shaft) 47 is fixed to the distal end 

25 portion of the driven-side swivel arm 43. A fourth pulley 48 
is rotatably fitted onto the second pivotably supporting shaft 
47. The rotational ratio of the third pulley 45 to the fourth 
pulley 48 is 2 : 1, and a second belt 49 serving as a power 
transmitting member is stretched between both pulleys 45 and 

30 48. 

The end face of the fourth pulley 48 is provided with 
a base 50 which protrudes from the top face of the driven- 
side swivel arm 43 . A fifth pulley 51 is rotatably fitted onto 
the second pivotably supporting shaft 47 by means of a bolt 
35 52 . A first pick 53 is fixed to the top face of the fifth pulley 
51. 

Then, the pick driving arm 32 will be described. This 
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arm 32 is constructed as shown in FIG. 6. On the base 33 which 
is the bottom plate of the case enclosing the load-lock chamber 
2, a second motor 54 is mounted so that a rotational shaft 55 
extends in vertical directions. The proximal end portion of 
5 a driving-side swivel arm 56 is pivot ably provided on the 
rotational shaft 55. In a cavity portion 56a in the 
driving-side swivel arm 56 , a first pulley 58 is fixed to the 
rotational shaft 55 by means of a bolt 59. 

A first pivotably supporting shaft (swivel driven shaft) 

10 60 is rotatably provided on the distal end portion of the 
driving-side swivel arm 56. The first pivotably supporting 
shaft 60 protrudes upwards from the top face of the driving-side 
swivel arm 56. A second pulley 61 is fitted onto the first 
pivotably supporting shaft 60. The rotational ratio of the 

15 first pulley 58 to the second pulley 61 is 1 : 1, and a first 
belt 62 serving as a power transmitting member is stretched 
between both pulleys 58 and 61. 

The proximal end portion of a driven-side swivel arm 
63 is rotatably fitted onto the first pivotably supporting 

20 shaft 60. In the cavity portion 63a in the driven-side swivel 
arm 63 , a third pulley 65 is fixed to the second pulley 61. 
A second pivotably supporting shaft (joint shaft) 67 is fixed 
to the distal end portion of the driven-side swivel arm 63. 
A fourth pulley 68 is fitted onto the second pivotably 

25 supporting shaft 67. The rotational ratio of the third pulley 
65 to the fourth pulley 68 is 1 : 1, and a second belt 69 serving 
as a power transmitting member is stretched between both 
pulleys 65 and 68. 

The second pivotably supporting shaft 67 is rotatably 

30 provided with a base 50 which protrudes from the top face of 
the driven-side swivel arm 63. A fifth pulley 72 fixed to the 
fourth pulley 68 is rotatably fitted onto the top end portion 
of the second pivotably supporting shaft 67 by means of a bolt 
72. A second pick 73 is fixed to the top face of the fifth 

35 pulley 71. 

As shown in FIG. 7a, a cross belt 74 is stretched between 
the fifth pulley 51 of the bending and stretching driving arm 
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31 and the fifth pulley 71 of the pick driving arm 32. 

With this construction , the operation of the bending 
and stretching driving arm 31 and the pick driving arm 32 is 
as follows . 

5 First, the pulley diameter of the first pulley 38 is 

set to be 2r, and the pulley diameter of the first pulley 41 
is set to be r. In addition, the pulley diameter of the third 
pulley 45. is set to be r, and the pulley diameter of the fourth 
pulley 48 is set to be 2r. 

10 It is assumed that the driving-side swivel arm 36 rotates 

by 0 degrees if the rotational shaft 35 of the first motor 34 
rotates by 6 degrees. Then, the first pulley 38 relatively 
rotates by -0 degrees with respect to the driving-side swivel 
arm 36 since it is fixed to the base 33 • Since the pulley 

15 diameter of the first pulley 38 is 2r, the displacement Ll of 
the first belt is expressed by Ll = -2 0r. At this time, the 
second pulley 41 having a pulley diameter of r rotates by -2 
0. 

The driven-side swivel arm 43 rotates by -20 degrees 
20 since it is fixed to the second pulley 41. The third pulley 

3 5 relatively rotates by 2 0 with respect to the driven-side 
swivel arm 43 since it is not fixed to the driven-side swivel 
arm 43. At this time, the displacement L2 of the second belt 
49 is L2 = 20 r since the pulley diameter of third pulley 45 

25 is r. At this time, the rotational angle of the fourth pulley 

4 8 with respect to the driven-side swivel arm 43 is 0 due to 
the pulley diameter 2r, so that the attitude of the base 50 
is maintained. 

The rotation of the bending and stretching driving arm 
30 31 is transmitted to the pick driving arm 32 by means of a cross 
belt (not shown) which is stretched near the base 33. 

Thus, if the bending and stretching driving arm 31 
rotates by 0 degrees, the driving-side swivel arm 56 of the 
pick driving arm 32 rotates by -0 degrees. At this time, the 
35 first pulley 58 relatively rotates by 0 degrees, and the second 
pulley 61 rotates by 0 degrees via the first belt 62. The 
driven-side swivel arm 63 rotates by 2 0 due to the relationship 
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between the rotation of the driving-side swivel arm 56 and the 
base 50 which is maintained in the above described attitude. 

The third pulley 65 attached directly to the second 
pulley 61 rotates by 6 degrees with respect to the driving-side 
5 swivel arm 56, and rotates by -6 degrees with respect to the 
driven-side swivel arm 63 . The fourth pulley 68 also rotates 

by -^degrees with respect to the driven-side swivel arm 63. 
In view of the foregoing, the rotation of the fourth pulley 
68 is apparently stopped , so that the first and second picks 

10 53 and 73 are not open and closed by the bending and stretching 
of the driven-side swivel arm 63. 

In order to open and close the first and second picks 
53 and 73, the first pulley 58 of the driving-side swivel arm 
56 is rotated by 6? degrees. The second motor 54 is connected 

15 directly to the first pulley 58 and is independent of the 
driving-side swivel arm 56, so that the driving-side swivel 
arm 56 is stopped regardless of the rotation of the first pulley 
58. 

If the first pulley 58 rotates by 0 degrees, the second 
20 pulley 61, the third pulley 65 and the fourth pulley 68 rotate 

by 6? degrees, respectively, and the fifth pulley 71 also rotates 
by 6 degrees. Meanwhile, the driven-side swivel arm 63 is 
stopped since the fourth pulley 68 is independent of the 
driven-side swivel arm 63. 

25 Since the fifth pulleys 71 and 51 are connected to each 

other by means of the cross belt 74, one fifth pulley 51 rotates 
by -G degrees if the other fifth pulley 71 rotates by 9 degrees. 
Therefore, the first and second picks 53 and 73 are open and 
closed while the driven-side swivel arm 63 stands still. 

30 FIG. 7b shows the construction of a buffer in this 

preferred embodiment. In FIG. 7b, a second buffer 7a is 
provided between a pair of first buffers 6a and 6a. The first 
buffers 6a, 6a basically have the same construction as those 
of the buffers 6, 7 in the first preferred embodiment, and thus, 

35 no further discussion is needed. The second buffer 7a has a 
structure wherein a disk-shaped supporting piece 19b is 
provided on the top of a vertically moving shaft 18b and a 
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plurality of buffer pins 20b vertically protrude from the top 
face of the supporting piece 19b. 

The operation of the second preferred embodiment every 
one of stages (a) through (k) shown in FIG. 8 will be described 
below. 

FIG. 8(a) shows a state during the etching of the wafer 
W in the vacuum processing vessel 1. At this stage, the 
vacuum-side gate valve 3 is closed, and the transfer arm 30 
is in its stand-by state in the load-lock chamber 2 . 

FIG. 8(b) shows a state in which the etching of the wafer 
W is completed. At this stage, the wafer W is moved upwards 
by a lifter pin (not shown), and simultaneously , the 
vacuum-side gate valve 3 (FIG. 4) is open. 

FIG. 8(c) shows a state in which the processed wafer 
W ±s carried out of the vacuum processing vessel 1. At this 
stage, the transfer arm 30 is first extended (by the rotation 
of the driving-side swivel arms 36, 56 and driven-side swivel 
arms 43, 63 which are shown in FIG* 4 ) while the first and second 
picks 53 and 73 are closed. Then, when the first and second 
picks 53 and 73 are positioned below the wafer W in the vacuum 
processing vessel, the lifter pin moves downwards, so that the 
wafer W is mounted on the first and second picks 53 and 73. 
The first and second buffers 6a, 7a wait at their upper position, 
and the first and second picks 53 and 73 of the transfer arm 
30 are retracted. 

FIG. 8(d) shows a state in which the processed wafer 
W is carried out of the vacuum processing vessel 1 into the 
load-lock chamber 2 . At this stage, when the wafer W supported 
on the first and second picks 53 and 73 is positioned on the 
second buffer 7a , the second buffer 7a moves upwards to receive 
the wafer W from the first and second picks 53 and 73 . 

FIG. 8(e) shows a state in which the first and second 
picks 53 and 73 of the transfer arm 3 0 are open. At this stage, 
the processed wafer W, together with the second buff er 7a, moves 
downwards . 

FIG- 8(f) shows a state in which the first and second 
picks 53 and 73 of the transfer arm 30 are closed. At this 
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stage, the first buffer 6a moves downwards, and an unprocessed 
wafer W is supported on the first and second picks 53 and 73. 

FIG. 8(g) shows a state in which the unprocessed wafer 
W is carried in the vacuum processing vessel 1. At this stage, 
5 the first and second picks 53 and 73 of the transfer arm 30 
move forwards to be positioned above the bottom electrode in 
the vacuum processing vessel 1. Then, the lifter pin moves 
upwards to receive the wafer W from the first and second picks 
53 and 73. Then, the first and second picks 53, 73 of the 
10 transfer arm 30 are retracted, and the vacuum-side gate valve 
3 is closed. 

FIG. 8(h) shows a state in which the lifter pin moves 
downwards to set the wafer W on the bottom electrode ( not shown ) 
in the vacuum processing vessel 1, and the vacuum-side gate 

15 valve 3 is closed. 

FIG. 8(i) shows a state during etching in the vacuum 
processing vessel 1. At this stage, when N 2 gas is supplied 
to the load-lock chamber 2 to atmospheric pressures, the 
atmosphere- side gate valve 4 is open. The first and second 

20 picks 53 and 73 open, and the second buffer 7a moves upwards 
to prepare to carry the processed wafer W, which is arranged 
on the second buffer 7a, out of the load-lock chamber 2. 

FIG. 8( j) shows a state in which the first and second 
picks 53 and 73 are closed to carry the processed wafer W out 

25 of the load-lock chamber 2 and in which the second buffer 7a 
moves downwards to carry an unprocessed wafer W onto the first 
buffer 6a in the load-lock chamber 2. 

FIG. 8(k) shows a state in which the carrying-in of the 
unprocessed wafer W is completed. At this stage, the 

30 atmosphere- side gate valve 4 (FIG. 4) is closed, and the 
load-lock chamber 2 is evacuated. Meanwhile, if etching is 
completed in the vacuum processing vessel 1, the state returns 
to that in FIG. 8(a), and the above described operations are 
repeated . 

35 According to this preferred embodiment, by providing 

the SCARA single kuwagata (stag beetle like) pickup type 
transfer arm 30 in the load-lock chamber 2, the structure and 
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operation of the transfer arm can be simplified. The wafer 
W can be delivered between the transfer arm 30 and the buffers 
6a , 7a only by the opening and closing of the first and second 
picks 53 and 73 and the bending and stretching of the arm 
5 portions 31a and 32a without rotating the transfer arm 30, so 
that the load-lock chamber 2 can be miniaturized. Therefore, 
the costs of the vacuum processing system can be lower than 
those of conventional systems . 

If the second buffer 7a has a pre-alignment function 

10 by adding a swivel function to the second buffer 7a, it is 
possible to pre-align the wafer W immediately before the wafer 
W is carried in the vacuum processing system 1. 

FIGS. 9 through 11 show the third preferred embodiment 
of the present invention. In these figures, the same reference 

15 numbers are given to the same components as those in the first 
and second preferred embodiments to omit the descriptions 
thereof. In this preferred embodiment, a SCARA single 
kuwagata (stag beetle like) pick type cantilever transfer arm 

80 is arranged in a load-lock chamber 2. 

20 As shown in FIG. 9, the transfer arm 80 comprises an 

arm portion 80a capable of bending and stretching, and a pair 
of picks 111 and 112 which constitute a supporting portion. 
The arm portion 80a has a driving-side swivel arm 81, a 
driven-side swivel arm 82 , and a bending and stretching driving 

25 system and pick driving system which are provided in both arms 

81 and 82. 

First, the bending and stretching driving system will 
be described. As shown in FIG. 10, on a base 83 which comprises 
the bottom plate of the case enclosing the load-lock chamber 

30 2, an arm driving motor 84 is mounted so that its rotational 
shaft (swivel driving shaft ) 85 extends in vertical directions . 
The proximal end portion of the driving-side swivel arm 81 is 
fixed to the rotational shaft 85. A first pulley 86 which is 
relatively rotatable about the rotational shaft 85 is fitted 

35 into a cavity portion 81a in the driving-side swivel arm 81. 
The first pulley 86 is fixed to the base 83. 

To the distal end portion of the driving-side swivel 
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arm 81, a pivotably supporting shaft 87a is fixed. A second 
pulley 88 having a first pivotably supporting shaft (swivel 
driven shaft) 87 is fitted onto the pivotably supporting shaft 
87a. The rotational ratio of the first pulley 86 to the second 
5 pulley 88 is 1 : 2, and a first belt 89 serving as a power 
transmitting member is stretched between both pulleys 86 and 
88. 

The proximal end portion of the driven-side swivel arm 
82 is fixed to the top end face of the first pivotably supporting 

10 shaft 87 by means of a bolt 90. In the cavity portion 82a of 
the driven-side swivel arm 82, a third pulley 91 is rotatably 
fitted onto the first pivotally supporting shaft 87 and fixed 
to the driving-side swivel arm 81. 

A second pivotably supporting shaft (joint shaft) 92 

15 is rotatably provided on the distal end portion of the 
driven-side swivel arm 81. A fourth pulley 93 is fixed to the 
second pivotably supporting shaft 92. The rotational ratio 
of the third pulley 91 to the fourth pulley 93 is 2 : 1, and 
a second belt 94 serving as a power transmitting member is 

20 stretched between both pulleys 91 and 93 . The second pivotably 
supporting shaft 92 protrudes from the top face of the 
driven-side swivel arm 82, and a box-shaped unit 95 is fixed 
to the top end portion of the second pivotably supporting shaft 
92. 

25 Then, the pick driving system will be described. As 

shown in FIG. 10, the rotational shaft 97 of the pick driving 
motor 96 paisses through the arm driving motor 84 and the 
rotational shaft 85 to protrude into the cavity portion 81a 
of the driving-side swivel arm 81. A fifth pulley 98 is fixed 

30 to the distal end portion of the rotational shaft 97. 

A sixth pulley 99 is rotatably fitted onto the first 
pivotably supporting shaft 87 of the driving-side swivel arm 
81. The rotational ratio of the fifth pulley 98 to the sixth 
pulley 99 is 1 : 2, and a third belt 100 serving as a power 

35 transmitting member is stretched between both pulleys 98 and 
99. The sixth pivotably supporting shaft 99 is connected to 
a seventh pulley 102, which is provided in the cavity portion 
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82a of the driven-side swivel arm 82, via a connecting pipe 
101 which is fitted onto the first pivotably supporting shaft 
87. 

An eighth pulley 103 is fitted onto the second pivotably 
5 supporting shaft 92 of the driven-side swivel arm 82. The 
rotational ratio of the seventh pulley 102 to the eighth pulley 
103 is 2 : 1, and a fourth belt 104 serving as a power 
transmitting member is stretched between both pulleys 102 and 
103 . The eighth pulley 103 is connected to a ninth pulley 106, 

10 which is provided in the unit 95, via a connecting pipe 105 
which is fitted onto the second pivotably supporting shaft 92 . 

As shown in FIG. 11, a tenth pulley 107 and an eleventh 
pulley 108 are arranged adjacent to the ninth pulley 106 in 
the unit 95 so as to be associated with that the ninth 106 to 

15 form a triangle. A fifth belt 109 is stretched between the 
ninth pulley 106 and the tenth pulley 107 so that the pulleys 
106 and 107 rotate in the same direction. A sixth belt 110 
is crossed between the ninth pulley 106 and the eleventh pulley 
108 so that the pulleys 106 and 108 rotate in opposite 

20 directions. 

The tenth pulley 107 is integrally provided with a first 
pick 111, and the eleventh pulley 108 is integrally provided 
with a second pick 112. Thus, the pair of picks 111 and 112 
are open and closed. 

25 With this construction, the operation of the third 

preferred embodiment is basically the same as the operation 
of the second preferred embodiment , and thus , no further 
discussion is needed. 

FIG. 12 shows a modified example of the third preferred 

30 embodiment of the present invention. In the modified example 
shown in FIG. 12, a belt 113 is crossed between the tenth pulley 
107, which rotates with the first pick 111, and the eleventh 
pulley 108 which rotates with the second pick 112. In this 
case, the pair of picks 111 and 112 are open and closed by 

35 directly rotating the tenth pulley 107. 

FIGS. 13a through 15 show the fourth preferred 
embodiment of the present invention. In these figures, the 
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same reference numbers are given to the same components as those 
in the first preferred embodiment to omit the descriptions 
thereof. 

In FIGS. 13a and 13b, a SCARA two-stage pick type 
5 transfer arm 121 is provided at a substantially central portion 
in a load-lock chamber 2 . In the load-lock chamber 2, a buffer 
122 for temporarily supporting a wafer W is provided on the 
side of a vacuum processing vessel 1, and a delivery stage 123 
is provided on the side of an atmosphere-side gate valve 4 (on 

10 the opposite side to the vacuum processing vessel 1). 

The transfer arm 121 has an arm portion 121a capable 
of bending and stretching, and upper and lower supporting 
portions 124a and 124b for supporting the wafer W thereon. In 
FIG. 13b, a swivel driving part 12 is fixed to the base 11 of 

15 the case enclosing the load-lock chamber 12 so as to extend 
in vertical directions. The swivel driving shaft 13 of the 
swivel driving part 12 protrudes into the load-lock chamber 
2 . 

The proximal end portion of a driving-side swivel arm 

20 14 is fixed to the swivel driving shaft 13. The proxjjtial end 
portion of a driven-side swivel arm 15 is rotatably connected 
to the distal end portion of the driving-side swivel arm 14. 
The supporting portions 124a and 124b are connected to the 
distal end portion of the driven-side swivel arm 15. By 

25 rotation of the driving-side swivel arm 14 and the driven- 
side swivel arm 15, the arm portion 121a bends and stretches. 
In accordance therewith, the supporting portions 124a and 124b 
moves linearly while maintaining their attitude. 

As shown in FIGS. 14a and 14b, the supporting portions 

30 124a and 124b comprise the lower supporting portion 124a and 
the upper supporting portion 124b. These supporting portions 
124a and 124b are offset from each other (in the directions 
of the linear motion of the supporting portions 124a and 124b) 
so that the upper supporting portion 124b protrudes forwards 

35 from the lower supporting portion 124a. The supporting 
portions 124a and 124b substantially have the same forked shape. 
The upper supporting portion 124b is designed to support 
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thereon an unprocessed wafer W, and the lower supporting 
portion 124b is designed to support thereon a processed wafer 
W. 

As shown in FIG. 13b, the buffer 122 has a supporting 
5 piece 127 supported on a pair of vertically moving shafts 126 
which are moved by a vertical driving part 125 such as an air 
cylinder or a motor. The delivery stage 123 has a supporting 
table 130 supported on a swivel shaft 129 which is rotated by 
a swivel driving part 128 such as a motor. 
10 The operation of the fourth preferred embodiment every 

one of stages (a) through ( j) shown in FIG. 15 will be described 
below. 

FIG. 15(a) shows a state during the etching of the wafer 
W in the vacuum processing vessel 1. At this stage, the 

15 vacuum-side gate valve 3 is closed, and the transfer arm 121 
is in its stand-by state in the load-lock chamber 2. 

FIG. 15(b) shows a state in which the etching of the 
wafer W is completed. At this stage, the wafer W is moved 
upwards by a lifter pin (not shown), and simultaneously, the 

20 vacuum-side gate valve 3 is open. 

FIG. 15(c) shows a state in which the processed wafer 
W is carried out of the vacuum processing vessel 1. At this 
stage, the unprocessed wafer W is supported on the upper 
supporting portion 124b of the transfer arm 121. 

25 First, the supporting portions 124a and 124b of the 

transfer arm 121 move forwards, and the lower supporting 
portion 124a is positioned below the wafer W in the vacuum 
processing vessel 1. Then, the lifter pin moves downwards, 
so that the wafer W is mounted on the lower supporting part 

30 124a. In this state, the upper supporting portion 124b has 
a buffer function of temporarily supporting the wafer W 
thereon . 

FIG. 15(d) shows a state in which the unprocessed wafer 
W is carried in the vacuum processing vessel 1 . At this stage, 
35 when the transfer arm 121 is retracted and when the upper 
supporting portion 124b faces a bottom electrode (not shown) , 
the lifter pin moves upwards to receive the unprocessed wafer 
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W which is supported on the upper supporting portion 124b. 

FIG. 15(e) shows a state in which the transfer arm 121 
is retracted to carry the processed wafer W out of the vacuum 
processing vessel 1 into the load-lock chamber 2 . At this stage, 
5 when the processed wafer W supported on the lower supporting 
portion 124a is positioned above the buffer 122, the buffer 
122 moves upwards to receive the wafer W from the upper 
supporting portion 124 to support the wafer W thereon. 

FIG. 15(f) shows a state in which the transfer arm is 

10 further retracted, the vacuum-side gate valve 3 is closed, and 
the vacuum processing vessel 1 starts slow exhaust. Meanwhile, 
the buffer 122 moves upwards to hold the processed waver W at 
a higher position than the upper supporting portion 124b. 

FIG. 15(g) shows a state in which the receiving stage 

15 123 receives the processed wafer W from the buffer 122. At 
this stage, after the buff er 122 moves upwards, the supporting 
table 130 (FIG. 13a) of the receiving stage 123 rotates to a 
position at which the supporting table 130 faces the buffer 
122. Then, the buffer 122 moves downwards, and the processed 

20 wafer W is mounted on the supporting table 130 of the receiving 
stage 123. Then, the receiving stage 123 rotates to the 
original position. 

FIG. 15(h) shows a state in which the processed wafer 
W is carried out . At this stage, the atmosphere-side gate valve 

25 4 (FIG. 13a) is open, and the processed wafer W supported on 
the receiving stage 123 is carried out of the load-lock chamber 
2. Then, the unprocessed wafer W is mounted on the supporting 
table 130 of the receiving stage 123. 

FIG. 15 (i) shows a state in which the unprocessed wafer 

30 W is prepared to be carried in the vacuum processing vessel 
1. At this stage, after the atmosphere-side gate valve 4 is 
closed and after a slow exhaust is carried out in the load-lock 
chamber 2, a standard exhaust starts. At this time, the 
receiving stage 123 rotates, the buffer 122 moves upwards, and 

35 the unprocessed wafer W is supported on the buffer 122. 
Thereafter, the receiving stage 123 rotates to the original 
position. Then, when the buffer 122 moves downwards, the 
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unprocessed wafer W is supported on the upper supporting 
portion 124b of the transfer arm 121. 

FIG. 15(j) shows a state in which the etching in the 
vacuum processing vessel 1 is completed. At this stage, the 
5 vacuum-side gate valve 3 is open. Then, the state returns to 
that in FIG. 15(a), and the above described operations are 
repeated . 

According to this preferred embodiment, by providing 
the SCARA two-stage pickup type transfer arm 121 in the 

10 load-lock chamber 2, i.e., by causing the supporting portions 
of the transfer arm 121 to have a buffer function, the structure 
and operation of the transfer arm can be simplified. The wafer 
W can be carried in and out only by causing the arm portion 
121a to bend and stretch without rotating the transfer arm 121, 

15 so that the load-lock chamber 2 can be miniaturized . Therefore , 
the costs of the vacuum processing system can be lower than 
those of conventional systems. Since the processed wafer W 
can be replaced with the unprocessed wafer W by one bending 
and stretching action of the arm portion 121a of the transfer 

20 arm 121, it is possible to improve the processing speed. 

FIG. 16 shows a modified example of a buffer in each 
of the preferred embodiments. The buffer 160 shown in FIG. 
16 has a supporting piece 19' which is fixed to the top end 
portion of a vertically moving shaft 18 ' . The supporting piece 

25 19' has a flat supporting portion 190 on the top face of which 
a plurality of buffer pins 20 are arranged. The buffer pins 
20 (or the above described O-ring) are designed to support 
thereon the central portion of the wafer W. The supporting 
piece 19' has a connecting portion 192 for horizontally 

30 connecting the supporting portion 190 to the top end portion 
of the vertically moving shaft 18'. The connecting portion 
192 has a substantially L-shape viewed from top or bottom. 

While each of the above described preferred embodiments 
has been applied to etching of a wafer, the present invention 

35 should not be limited thereto, but the invention may be applied 
to a processing system for carrying out a CVD process. 

While the first and second buffers have been offset from 
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each other viewed from top or bottom in the first preferred 
embodiment shown in FIGS, la through 3, the first and second 
buffers may be arranged so that objects to be processed overlap 
with each other viewed from top or bottom in a state that the 
5 objects are supported on both buffers, as the second preferred 
embodiment shown in FIG. 7b. Thus, the plane dimension of the 
load-lock chamber can be decreased. However, if both of 
processed and unprocessed objects are supported on buffers at 
a high position as the first preferred embodiment, it is 
10 possible to decrease the possibility that dust may adhere to 
the objects to be processed. 
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CLAIMS 

1. A vacuum processing system comprising: 
a vacuum processing vessel; 

a load-lock chamber enclosed with a case and 
communicated with an interior of said vacuum processing vessel ; 

a transfer arm, provided in said load-lock chamber, for 
carrying an object to be processed, in and out of said vacuum 
processing vessel; and 

first and second buffers, provided in said load-lock 
chamber, for temporarily supporting thereon said object, 

wherein said transfer arm has an arm portion capable 
of bending and stretching, and a supporting portion for 
supporting thereon said object, said supporting portion 
linearly moving in accordance with bending and stretching of 
said arm portion, and 

said first and second buffers are arranged on a 
linearly-moving route of said supporting portion of said 
transfer arm. 

2. A vacuum processing system as set forth in claim 1, 
wherein said arm portion of said transfer arm comprises: 

a swivel driving shaft; 

a driving-side swivel arm having a proximal end portion, 
which is fixed to said swivel driving shaft, and a distal end 
portion; 

a driven-side swivel arm having a proximal end portion, 
which is rotatably connected to the distal end portion of said 
driving-side swivel arm via a swivel driven shaft, and a distal 
end portion to which said supporting portion is rotatably 
connected via a joint shaft; and 

power transmitting members provided between said swivel 
driving shaft and said swivel driven shaft and between said 
swivel driven shaft and said joint shaft, respectively. 

3. A vacuum processing system as set forth in claim 1, 
wherein, in said load-lock chamber, said first buffer is 
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arranged on a side of said vacuum processing vessel, and said 
second buffer is arranged on an opposite side to said vacuum 
processing vessel, and 

a pre-alignment mechanism is provided below said first 
buffer. 

4. A vacuum processing system as set forth in claim 1, 
wherein a pre-alignmeit mechanism is provided on any one of 
said first and second buffers. 

5. A vacuum processing system as set forth in claim 1, 
wherein said supporting portion of said transfer arm comprises 
a pair of picks capable of taking an open position and a closed 
position, said picks supporting the bottom face of said object 
in said closed position, and releasing said object in said open 
position. 

6. A vacuum processing system as set forth in claim 1, 
wherein said first and second buffers are provided so that 
objects , each of which is supported on a corresponding one 
of said first and second buffers , overlap with each other viewed 
from top or bottom. 

7. A vacuum processing system as set forth in claim 1, 
wherein said supporting portion of said transfer arm has an 
upper supporting portion and a lower supporting portion, each 
of which is capable of supporting thereon said object, 

said upper supporting portion and said lower supporting 
portion being offset from each other in the directions of the 
linear movement of said supporting portion. 

8. A vacuum processing system as set forth in claim 7, 
wherein said supporting portion of said transfer arm functions 
as at least one of said first and second buffers. 
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ABSTRACT 

A vacuum processing system comprises a vacuum processing 
vessel for etching a semiconductor wafer W serving as an object 
5 to be processed, and a load-lock chamber 2 which is communicated 
with the vacuum processing vessel 1. In the load-lock chamber 
2, there are provided a transfer arm 5, and first and second 
buffers 6 and 7 for temporarily supporting thereon the wafer 
W. The transfer arm 5 has an arm portion 5a capable of bending 

10 and stretching , and a supporting portion 16 for supporting 
thereon the wafer The rotation of a driving-side swivel 
arm 14 and a driven-side swivel arm 15, which constitute the 
arm portion 5a , causes the arm portion 5a to bend and stretch, 
and in accordance therewith, the supporting portion 16 linearly 

15 moves while maintaining its attitude. The first and second 
buffers 6 and 7 are arranged on the linearly-moving route of 
the supporting portion 16 of the transfer arm 5. 
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TRANSLATION OF AMENDMENT (April 12, 2000) 
UNDER ARTICLE 34 OF PCT 



-We amended claims 1 and 3 , and 
a part of the specification. 

-Amended pages 2, 2/1, 24 and 25 are attached. 
Contents of Amendment are as follows: 

(1) In claim 1, " . - - a case and communicated . . . said vacuum 
processing vessel , " ( lines 3-4) is changed to 

" . . . a case having . . . said vacuum- side valve, " . 

(2) In claim 1, "wherein said transfer arm ... said transfer 
arm." (lines 10-17) is changed to 

"wherein said first buffer ... said arm portion.". 

(3) In claim 3 , " , in said load-lock ... vessel , and" ( lines 2-5 ) 
is deleted. 

(4) In the specification, "... a case and communicated . . . the 
transfer arm." (Page 2, lines 14-25) is changed to 

"... a case having . . . the arm portion. " . 



twin pick types, have many components and complicated 
structures and operations, so that the load-lock chamber is 
enlarged for providing a space, in which the arms are swiveled, 
to increase costs. 

Disclos ure of the Invention 

This invention has been made in view of the above 
described circumstances, and it is an object of the invention 
to provide a vacuum processing system capable of reducing the 
size and costs of the system. 

In order to accomplish this object, according to the 
present invention, there is provided a vacuum processing system 
comprising: a vacuum processing vessel; a load-lock chamber 
enclosed with a case having a vacuum-side gate valve provided 
between the chamber and the vacuum processing vessel, and a 
atmosphere-side gate valve provided on opposite side to the 
vacuum-side gate valve, the chamber being communicated with an 
interior of the vacuum processing vessel via the vacuum-side 
gate valve; a transfer arm, provided in the load-lock chamber, 
for carrying an object to be processed, in and out of the vacuum 
processing vessel; and first and second buffers, provided in 
the load-lock chamber, for temporarily supporting thereon the 
object, wherein the first buffer is arranged on a side of the 
vessel, and the second buffer is arranged on a side of the 
vacuum-side gate valve, and the transfer arm has an arm portion 
capable of bending and stretching, and a supporting portion for 
supporting thereon the object, the supporting portion linearly 
moving along a linearly-moving route passing through the first 
and second buffers, while maintaining an attitude of the 
supporting portion, in accordance with bending and stretching 
of the arm portion. 

According to such a vacuum processing system, the object 
supported on the supporting portion of the transfer arm can be 
carried in and out if only the arm portion bends and stretches, 
so that the structure and operation of the transfer arm can be 
simplified. It is not required to swivel the transfer arm, so 



that the load-lock chamber can be miniaturized. Therefore, the 
costs of the vacuum processing system can be lower than those 
of conventional systems. 

The arm portion of the transfer arm may comprise: a swivel 
driving shaft; a driving-side swivel arm having a proximal end 
portion, which is fixed to the swivel driving shaft, and a distal 
end portion; a driven-side swivel arm having a 
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CLAIMS 

1. (amended) A vacuum processing system comprising: 

a vacuum processing vessel; 

a load- lock chamber enclosed with a case having a 
vacuum- side gate valve provided between said chamber and said 
vacuum processing vessel, and a atmosphere- side gate valve 
provided on opposite side to said vacuum-side gate valve, 
said chamber being communicated with an interior of said 
vacuum processing vessel via said vacuum- side gate valve; 

a transfer arm, provided in said load-lock chamber, 
for carrying an object to be processed, in and out of said 
vacuum processing vessel; and 

first and second buffers, provided in said load-lock 
chamber, for temporarily supporting thereon said object, 

wherein said first buffer is arranged on a side of said 
vessel, and said second buffer is arranged on a side of said 
vacuum -side gate valve, and 

said^transfer arm has an arm portion capable of 

foending and_ stret ^chingT^ and a supporting portion for 
supporting thereon said object, said supporting portion 
linearly moving along a linearly-moving route passing 
through said first and second buffers, while maintaining an 
attitude of said supporting portion, in accordance with 
bending and stretching of said arm portion. 

2. A vacuum processing system as set forth in claim 1, 
wherein said arm portion of said transfer arm comprises: 

a swivel driving shaft; 

a driving- side swivel arm having a proximal end portion, 
which is fixed to said swivel driving shaft, and a distal 
end portion; 

a driven-side swivel arm having a proximal end portion, 
which is rotatably connected to the distal end portion of 
said driving-side swivel arm via a swivel driven shaft, and 
a distal end portion to which said supporting portion is 
rotatably connected via a joint shaft; and 
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power transmitting members provided between said 
swivel driving shaft and said swivel driven shaft and between 
said swivel driven shaft and said joint shaft, respectively. 

3. (amended) A vacuum processing system as set forth 
in claim 1, wherein a pre-alignment mechanism is provided 
below said first buffer. 

4. A vacuum processing system as set forth in claim 1, 
wherein a pre-alignment mechanism is provided on any one of 
said first and second buffers. 

5. A vacuum processing system as set forth in claim 1, 
wherein said supporting portion of said transfer arm 
comprises a pair of picks papable of taking an °P en position 

^and-a closed-position , said picks supporting the bottom face 
of said object in said closed position, and releasing said 
object in said open position. 

6. A vacuum processing system as set forth in claim 1, 
wherein said first and second buffers are provided so that 
objects , each of which is supported on a corresponding one 
of said first and second buffers, overlap with each other 
viewed from top or bottom. 

7. A vacuum processing system as set forth in claim 1, 
wherein said supporting portion of said transfer arm has an 
upper supporting portion and a lower supporting portion, each 
of which is capable of supporting thereon said object, 

said upper supporting portion and said lower 
supporting portion being offset from each other in the 
directions of the linear movement of said supporting portion . 

8. A vacuum processing system as set forth in claim 7, 
wherein said supporting portion of said transfer arm 
functions as at least one of said first and second buffers. 



